A frequency converter that works correctly limits the current it can draw from the supply. Still, it is recommended to use fuses and/ or Circuit Breakers on the supply side as protection in case of component break-down inside the frequency converter (first fault).
Over current protection:
The frequency converter provides overload protection to limit threats to human life, property damage and to avoid fire hazard due to overheating of the cables in the installation. The frequency converter is equipped with an internal over current protection (4-18 Current Limit) that can be used for upstream overload protection (UL-applications excluded). Moreover, fuses or Circuit Breakers can be used to provide the over current protection in the installation. Over current protection must always be carried out according to national regulations.
Energy Required to Clearing the Circuit
It is important to choose a fuse/Circuit Breaker with a low I 2 t [A 2 s]. This parameter is the energy required to clearing and is a measure of the damaging effect on the frequency converter. Fuses offer better protection of the frequency converter than Circuit Breakers as I 2 t is smaller for fuses.
I 2 taR fuse << I 2 tgG fuse << I 2 tcircuit breaker for the same nominal value
The fastest clearing is done with an aR fuse (partial range accompanied protection for semiconductors) that is faster than a gG fuse (wide-range general-purpose protection for cables, conductors and wires)
. Circuit Breakers are slower.
Safely Breaking the Current
Fuses and Circuit Breakers must be capable of safely breaking the current in the event of a short circuit. When a large electric current is interrupted an arc may form and if the breaking capacity of a fuse or circuit breaker is exceeded then it may not be able to extinguish this arc and the current will continue, which might have severe consequences. This breaking capacity is known as the Short Circuit Current Rating (SCCR).
The prospective short circuit current (PSCC) is the highest electric current which can exist in a particular electrical system under short circuit-and ground fault conditions and is determined by the voltage and impedance of the supply system.
With gG fuses, the SCCR is 100 kA rms (symmetrical) which means that it will be possible to disconnect a PSCC of up to 100 kA rms (symmetrical). The recommended aR fuses and Circuit Breakers have a lower SCCR which means that they will not be able to disconnect a PSCC of that magnitude. The data sheets must be consulted for details.
NOTE
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